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iwwtij -rr a~r m v mum 

[fit^Jl l ] 

k . 

mm&mMitwm t mm v - *.m*&&^ soie km >m« k ^ngtc&tt btiti2 *&*t 
/i k 

£ ^ & < k *b fig , 

Htiie^wiefb^M it . mile v - xmffi&y hm ^4 ^tiokHoier— h 
ma k <o m ic ep /jn 5 ntznnm^-iz & *> sj/tfta^ft-*- z> 

v^m 2 s^m^jfom 2 4*«k 

[»^JI 5 ] 

izitm LTI 2 It ft* /M v> 

[»*JJC6 ] 

»5^H 4 * fzlt 5 ie«tf>HJHT m^tCfev^T » 

guiegg&Jiwu mmmi&m, fulfil? 2 . ^^tn^iiti B B B tttfCt$^iai: 

[M^JI 7 ] 

m&M 4 ~ 6 <7>u-f tifr 1 Jllcie^^H^^ ^^tcfcv^T . 



t BFJ >n V I 

fft^JH 7 tfzlt smWin^fflT M^lzis^X. 
[sit^H 1 o ] 

[II^JI 1 1 ] 

at^Ji i ~ i o m^na* i Jiicie^^HJQ^^^icfcv^T. 

[sf^Jl 1 2 ] 

a^n i-i o <ow-f i Jiicie«jcoH^^ ^Ticfc v^t . 

[II^JI 1 3 ] 
IM^JI 1 4 ] 

^ '> * < fc t ffi Z. . 

mm&mmitwjm it » 

141tl2^)|i:it)^i^5tlfc5'-y'V h lc n<7);* 4 *£EP/jn LThOIS^ 1 7* y X v 
i 0 ¥t± L fctt^fctfjiB h lzm$i$ if X *>< v 9 St^g; L . iulfi 9-Yv h 

*mj&^z nmitmrn^ t\zm%-t z> z tx. < t ^mmm 1 

* 'l - 6*4- £ «b ft Ift^f ? n hn>ftD]|77X-7T*#> , K 
[M^JI 1 5 ] 



iwwitij u n -m 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

ft*. >^'Mcii. ^*^I)l) 1 #<fflv^tlT§/:, -£<7>4>cO 1 o L X . DRAM 
(Dynamic Random Access Memory) <f££j£*lTu.5 0 D R A M<7) ^-telBlft HIT ( & 
T. > * -fe'U t 7 ) X'lt. 1 flfcoSflSfi i: 1 M<7>MO SF E T C Me t a 1 -0 x i de-semi 
conductor field effect transistor) frhft*). liJR 2 ti £: > ^ 'J -fe ;u coSftS* tc g 

vMi T0J ttTBXOtbi-CtT^ KtlS tlT t*- ?%^*JJ3-*- (^Sffrifcjtt 1 , 2 
#M) . 

[ 0 0 0 4 ] 

L^L, DRAMT-tt, mm*m & tmnBrn^mm^mft't z z t fr^T$mt % *) . 

mm 2 tlfctit Si^SS ftT L £ 7 . fv^iii:, D R AMtiif ^'ttc^ > t m^T-*> 
S. J: < ft ib iiT v>*> J: 7 tc . DRAMTMi, f - ?$SVf §JAtf 'J 7 i 7-> ^ 

[ 0 0 0 5 ] 

m^^tTJoT^t 7 b*W¥£L %\.*mmx- *> Z^W3£&0> > t M L T li * ROM (Re 
ad only Memory) <k < *Q <b *IT us Ir2^ 2 ;h.T u £ ^- 7 c^vg^^^^ jb*^qTll6 

#§l£x.HJ'Bg#^i??£'l4<0 >t ') Hf. EEPROM (Electrically 
erasable programmable read only memory) $|ufc777yiii') (Flash memory) 

[ 0 0 0 6 ] 

ftiS5 5 7 5i/ya>t'J^)>t 'J^<ni, MO SF E T<?>r- h«jgggit»». ftyipr- 
h mm t Sir- h Si^fl fclt^Hi)^ 4 r- h (Stack gate) «it i: 

ft-sTui. 7 7 -v x 1 > t ') T |J , J^agr- h KlSfS £ *lfc«i!£<7>Mlc J: 9 „ MO SF 

[ 0 0 0 7 ] 

»lgk:E5m§^*ep/|ii LTF -N (Fowler-Nordheim) h > ^^lE^SiEt C t T\ ^a#* 

*>ns. 7 , -^iiii, Y-h&mm\zm^fa<r>mnw*wi]iii-2>z£x-. nnr-v 

[ 0 0 0 8] 

79v/a>t'Jtt, D R AMcO J: 7 & M 7 L <y > ^mftfrT^ftlxM . F-Nh>l 
Iv^K'fcoTUnvnw^i^JbJ, 5^lc. t"- 9 co«S jA a • -ZW *) M 



■1 C v / r WIS* IRM'JjIUI Ovy Wtfl*-<.iaia«*£nsi±/xiIPJ|'KC'l(. ^. V « tv< / |aj *a 

^ Z> o 

[ 0 0 0 9 ] 

^^V (WT, FeRAM (Ferroelectric RAM) ^ . %»tt#<iOflSL^»tt 
v*fc3fi»ttflc > t 'J (WT> MRAM(Magnetoresist RAM) to?) ft f i 5 
ttTfc ^ A, 5)f ^£ ftTv*£. C<7>4>T'. FeRAM li, IStlcflJfHt^ftTo-SCi: 

i * »k tt *a<o mm* m^x § ti « , *smm > t it -? ft < a «y ? ^dr am^i§ 

[0010] 

%si«#fca. WHtwfammft (%ss«#-fe9 5 v * * t tup an*) t# 7 ^fttr 

^M^> (PVDF) ic<ftft3 ti5 «k 7 ftffi^T^mtt. BaMgF 4 4t«7';t!ft 

Wcitm^mn.^ t -y v it^a^mnmt . ^i^fi^jif^fct^fttfi 

<7>u y 7 * > - > 3 > («S£-fl3J») HEffcfcsfejfijg i: til * t 1 M <o 0 & ic «k o T , 9t 
[0011] 

Stft^%SI*#t4 » BaTi O3, P b T i 0j4 t^-^n ^ flfig (Perovski te 

). LiNbOj, LiTaO)4t»lU> + '( h tt£ (Pseudo-i lmeni te) . P b N 
b 3 0 6 . Ba 2 NaNb50 15 ^tw?>rxT> . 7n> X (TB) «it ( Tumgs ten-bro 
nze) » SrBi 2 Ta 2 O s , B i 4 T i j0 12 ^ £ <W ^mtkffim. (Bismuth layer-st 
ructure ferroelectric, BLSF) L a 2T i 2O ] J v ? v TiffiM (?ir och\o\ e 

) 

[0012] 

£fz. MfrT^mmblt. 7 7fb^-'Jf f > (PVDF) 7 <y ft tr - t» 

> (PDV) t£7«yfbxf U>co^l^#<^P (VDF/TrEF) ft if 

[0013] 

(WT, of it) w + T-^Pb (Zr, Ti) 0 3 (PZT) 

[0014] 

i£¥^^mm^$IMco^Mtt^^. (MM) T#&&%af|i8#<7>14fi&k:Ea-f 

i^m^tt^l-^-ffi^^ ic>±@ £jhxis*). c<7)4 ] T'^^ift^a7*x^-fh tr * 

"7 *Jltt4ft£ttffitt# (BLSF) ft'fli: $ ftTv^S. L ^ L . 

[0015] 

7 7-yy ^ft^>) tLT»B^^til.F eRAMlctt, ±lc , x?^ItFE 

TMlc^M £ tii . -v 1 h 7>y*x? 1 ^-t^-y ?IF eRAMfc'titftttl 

. it El 2 8 IC^-tJ: 7 ft * 9 V tM^^^is 9*n^ij<^t » 7*l,-flJft 

^^^o^^, ifrl^t^y £ £ ^ X 9 v 7 M IC It . 1 h =7 

> V ^9 1 ^ ^ ,x ^ eRAM^C*l4 2oIiaT$Si«lftft$*fc2 h => > ^ X 9 
2^t^y ?1F e RAMft'fc^. 

[0016] 

H 2 8 tc^-t x 9 v ?m<n? e RAMtt> ^i|#S*x 2 8 0 l<^ilc, 7-^2802 
. h'M> 2 8 0 3, Y- V^WWk 2 8 0 4 ^ ^ L T Sit «o r- htffi2 8 0 5 «fc *) 



-c*. <© ivi kj o r ^ ^ ^ ^ -a. vm >c . iviuo r > ^ s ^ — ^ ^ o v . i dp estsi o 

i i . i &i$m#fc>'b#£f$m#n 2812. ±.^mm2 s i 3<)^4s^t^i/ ^^m^ 

H 2 8 ^flflJTMi. V - *«Jfi 2 8 0 6 C J: 9 * ^ 7 fc'V - * 2 8 0 2 

tg^Ltv^. t fc , KM> 2 8 0 3ICBHM> IBS 2 8 0 7 ft'&ft L , «Sftfr i>* 

[0017] 

C tl"b tf>1t3ini » ®if #^ <o ft & I^M^Ji 2 8 12 <0#jfi<7>fr l^y-^-Ht ^> 

m (^t^i2 8 2 i) izmnz mm, t LT&m-t z z tx- . rij^sv^uroj^^ 

- 9 t ltm*) ft-trnm-zn-oT^z. n&^mmLx ^ < x^m^ 

[0018] 

ilLfc^^^IFeRAMtWL, FETIF eRAMti, iXintfi7F eRA 
Mt LT»l^$nTv^. FETIF eRAMti, 1 h ? y is * 9 MF eRAMHiftt 
ft. c<^ffiit^«o, MOSFET^y-Mitf t^t^^^y-^ii^ftfc 1 )!: 
%^ilB#l8l*KH LfcMF S (Metal-ferroelectric-seraiconductor) IF e RAM. M 
OSFET^r-h -tic %EK LfcMF M I S ( Me t a I -I e r r o e 1 e c t r i c- 

metal-insul ator-semiconductor) IF e RAM> ^lcMOSFETwr-S t Y 

- h &&m<?>ffl\zi&mnfam-&WlW. LfcH 2 9 iz^fk-t & 7 ftMF I S (Metal-ferroelect 
r ic-insul ator-serai conductor) IF e RAM^tw 1 h 7>y ^?iF eRAMft'J)?! 
(INffF^C^4#89) . 

[0019] 

0 2 9 ic^-tMF I ST- It. ^m-i^mm 2 9 0 l^ilc, V - * 2 9 0 2 . KM>2 

9 o 3£<i*.. v-* • k u > Wk:KlE3 nfcr- h^ii2 9 o 4^_tic. 

^•b ft 5 mn&m 2 9 0 5 ^m*. . i$m#Ji 2 9 0 s^itcy-h igji 29 06^11^5 

„ V - X 2 9 0 2 lc ll V - xti 2 9 0 7 £ A L T V - X«JEE jb'EPfln £ *u h'M>2 9 
0 3tttKM >m* 2 9 0 8 *^ LT*attK>»JS«BLT * . 
[ 0 0 2 0 ] 

Cft<btf)FeRAMtt. MOSFE T <7>ifl fp ic ^iimttso S-efcfc^T&O 
. ^«<7)^flilc <fc 9 > r- h *&&jgg 2 9 0 4 m.T<?>¥mfeWkmiZ ft^i 2 9 2 1 Jb*ff2fifc 

nffi.i$.-&wtA-m *> . mm^ft^^ ^ Jia^-cT) r 1 j *5v^ r o j t ltbx o ai-tia^* 

[ 0 0 2 1 ] 

FETIF eRAMT-li, Ift fF Jf H fc> <b . r- ?^^aiLttf oti, fammto 
Mlt^itL ftu c i: &e>ftmmffi*m L 6*oTft6T3b 0 . Mil®) ft fc'flflff $ ft T 5 . * 
,1 h7>yAn^tM-y?iFe R AM lcl£^ T#1rffi fit <?S5ui:/i^ ) 
iiilfef*ftk:*f!J-?*>S!tt6£fcf*o. L^Lftfc*^. IS RSlctiU lh7>y^?IFeRA 
M<7) 7 *>MF 1 SIF eRAM (132 9) T-li. %3!tt#Jft i: #3##<t> HQ ic r- h ft* IS 

[ 0 0 2 2 ] 

mm<r>±.\z. ftmft'&tmfa'&*ft^m&n%mmmfr*f£m-f % z t icft 

6* li Lij^fc. C<^fza6, ^*f$ifT-ft^^ tifcMF I SIF e R AMU. i^if?? 

^i»#<7>±lcjK«-t*«fe»K<?>aHit»»^Lv^#^. m^lz^ >)±cz -J-f «»t 

. %^l«*<7>^Sfi<»*3 ^iciTLTLS?. cti^cofca6lc, l^wMF 1 SIF e R 

AMic&^xdu > t t Lx^iff^f- y if ft mm (t 1 - 9m&) 1 0 05g^lc^ 



-o k «o v x rn k- ire*. ^ c jle v ' v/y jjlia k cn *o o 

[ 0 0 2 3 ] 

t Z*>x-. MFM1 S1F eRAMlcfcutti, *5 fits (P t^SrRu0 2 

& irfc'-j&ft) ^)Hcijii«#'£l^?§sfcft, MF I S^F e RAMttiitf> <k 7 k:*6 

o&fcKic j: sjfc «fc * #«ftT**raHi: ft 0 J*»jtf> > ^ ft ft fc'im 5 *iT u 

ft v^ 0 

[ 0 0 2 4 ] 

-H. MF SIF e RAMT-1J, ¥**#±*>ilfe*JIS!* < fcB Lftv>fctf>ic, IS H ft ic tt 
ftmn^lz J: Sfrffi^f&T^lEij&T-S €>, L^L, V n, v£^>M 0 C V D >£ ft £ <F> *&fj§ 

nitf&miiftT'\$nu<?>fommi%i}*>&wt%2>tzib\z^ s i ft t^^m^mmt^mitxit 

Affile BHfc US (^fflSHtJS) HM^tlT LJofcJI^, MF I SIFeRAMt 
[ 0 0 2 5 ] 

^ffi^efbfli^^^$ tift < xi, ^Bicxpgm^^^ < j^fiK LtzM^. mnmm^mn 

*>&W&±% < ft •> , IE fig ft > * 'J ftfFi)«TS ft < ft*. L f-^i^m#^<^ D a a 

s^fiv^^-, m + ic -J - ^*at**9En-c t iL\^^mm<r>^mm^mf ftu 

[ 0 0 2 6 ] 

±^LfcF e R AMft irT-tt, S#±^^ffcMM^ff^fc*m^T *> S . Bt£ * 
T-lc+l * ft^^^g^Vffi^<?>S|)ji^^77^J5>*^A^tlTv^ 0 Wxtt. (sol- 
gel) &£ii¥&&mBftffi (Metal-organic deposition. MOD) £ # tf ft^vS'JtitfivS (Che 
mical solution depos i t i on, CSD) » ft^f\*B*t» vi ( Me t a l -o r g an i c chemical 

vapor deposition. M0CVDX& MO VPE) . '<4X • U — -*f — • a > (Pulselaser de 

pos i t i on. PLD) » w.i¥ 5 * h ft^ttff v£ (Liquid source misted chemical deposition. L 
SMCD) * MWrt.$f)i$Lffite (Electro-phoretic deposition. EPD) > Mfflfc * v 9 M > tr 
v£ ( r I - s p u 1 1 e r i n g , R F * *■% v 9 v£ ^ v r * K n > * -y 9 v£ £: ^ ) . ECRx^ 

^vi (Electron cyclotron resonance sputtering) ft ir l-f <o ti * „ 
[ 0 0 2 7 ] 

£ ft «b 7j$£<?> 7*.^5rLi:ftoTv^<50lj:. >/ ;u Y ji ft M O D ft £ Pf \t ft -6 C S 

ft*5ff^(T-*>€>o CSDftll, Mft-**)gift*>ijflifc*fl!!]ap-f * c i: T ft 5K tf> ffl tt J# o & g| 
[ 0 0 2 8] 

18 ^icigifcicfflu *it L *uHSFftjgH**fS'b tiftv^ c t ft ir<7>^Sft**>5 

c zrz. c s DvST-ii , mm $ a %> tztb<r>u.m.-%%m i m.wm<r>* - -j -as * *» n < -t 

S^Sfe**>*fc»k:, ®K*f?H^<7>fBJffliit>*!gv>jS3-, ft ^tt<?>^ < n h ft ft v> 
[ 0 0 2 9 ] 

v u - -»f ft ir<7>^7ift u -^7tiiT-^i^m#m»<7> y-yn^xA- 7 ytKtT\ ^ 

tcjf$^$ nz^mnfacomm • ii^ iric^s ft® ft^^ (sj-^^t^^ 

tTHd^ fcJff lc ft § ft tr , S% ic o v> x tV: § ft mm b*3h z . 



I V <J O V/ J 

^!ff'l4t:^rf-r^¥vSi: LTn> h t ji, ft i £ fix u £ . La*L£*>»<b. XMI 

±mn\znm.& * < r^-ei 9 . ifi^PLD-aa, 

S «S Jf£i£ 8 8r MOCVDttt, fb^-^^^#<?)^^^^»c^< fflv^tlTte •} . 

oS. zcofzfc. sua! L/2 J: 7 &&$S«-ft<7>JK0rifc^<7>5gJfik:-Di>T ^ , & < coffilz^m 
J£i>*4S*l"Cv^. L^L4**-b, MOCVDStt, *BI&«*JM i: L T fflo S fc#>, 

[ 0 0 3 1 ] 

±.j&l rzm * nmmi&jjftiztt l , mmmftmntet&mi: t ltx><*, 9 > x& cm 

IC X ^ >V ? Vi t ^ 7 ) **7±S 5 tlTV^ 5 y£H. fe&gX>7liO #X^1f^#X 

[ 0 0 3 2 ] 

*ito£rf 9m Oftm^^v 9m) ic^oT. mitm^mmw 
famnft-zMis. l fzm^s mm±.\zn^^ firz^mm^m^ <r>mmi)^^\zm. *> jkzti-r 

[ 0 0 3 3 ] 

zntzdh. ^mmw^mtLtz'mz, mf&frts: t-zm^tzmm^xn-r-- > x tuf 

t£oT. £ie«XM^aTfl, r — - 'J > X t v* 7 X;&**i§ftn $ *u tSliH^n -h xic 

j: 7 \zmw-tz rzib. urn* £<n&pr*m&\zmm-t rz» wx-x. Mts 
m<nttn\z ioTu, r^ii^^f 7 c t ^xB^^m-^^^^rz. 

[ 0 0 3 4 ] 

ti^^xv* 2 , c <^ -7- v x -v <^ m mtx^^nrz^ ^ x^m,^m 
mizmmL. mm\z. 9-yv y tmi&mizmmfcxiinnm.yrim.R^ttiftiL , xieEc 

R X ¥£± 3 M Tz X v X v <r> A f > ~k 9 - Y v V \Z ^\ £ aA &m3Z 5 itX X ^ v 9 ') > 7 

l. m^mmizmm $ t^E c r ^vs^^^. 

[ 0 0 3 5 ] 

{$*W^^-v?aTfl, 0. 1 P aggLU^^XjEtlT-^ufcfS^^^Xvaib 
ti'Srv^^^tL. E C R X^' v 9 mx\t. $£4ECR^7X7*'0. 0 1 P a^^)ff^ 

E C RIC & *) ±J&Lfzn=f-* 9-Yv V izMXX v 9 >) > X^tf 7 fzdh. fev^ffT^T' 
-v 5^ V > X**T-§ 
[ 0 0 3 6 ] 

E C R x>< ^ viTli . *^IC E C R X ^ X v^fti: X^ v ? ^ tifc^^ **Mtt ^ tl -5 o 
E C R X 7 Xvl^ >f 11 , ^Kfii^lc =k») 1 OeVft^Rl OeV^m^-t 

LTv>sfcA, ^^tcaa^s ^-><7) a tymummij^B < ixn^„ ^^t. ecr 



[ 0 0 3 7 1 

ECR^'<7 ^ftTv>^k:SaHft?PR*itttL#*^tt. « ti\ !ffff3CffiK2> <ff 
f*;^ 3 3Mf 5 *l£v> 0 2<btc. ECR^^^au, JI^*£f«:il® 

£ tf> IC 31 L T 5 . £ fz s E C R * ^ <y 9 v£ ? it ft L B co ftffl t 7 * n U . JUT X y 

-;^t-f--?ftiTS>5. ^oT, ECR^x^au, issuer- h $&mm<r>rf 

)St4«lt-pft<, miifiL^Fe R AMICUS ft 3£I$m#JS<^/£^:&Jimi$fg^0riUc 
[ 0 0 3 8] 

E C R 7>£*fflufcraifc«fl:|g<7>fcf*icov>T fcv* < o^i^^tltv^. fli 

l£, iff fFlfclSU . <fffF£iiiK5 . 3Mfff£[SK6 TMJ. /< '-I ^AXttX h n>f-)i,t#fe^ 
If$18#*>«13ilcov">-cffi^ LTv^, * fc, ItngfJCM 7 X'lt, B a 2 N aN i 50 )5 ^1 
It^v^i^LTui. S ^ic, #ifffF:£iSK 8 Til. B i 4 T i 3 0 j 2 <7>®ljt lc o u T « 

[ 0 0 3 9 ] 

ft <?> fifth LTRifcJBlfitJ; 0 ^#*jiJRL, ftSI«tf:ttft <b ft * KfcJBlft L * 7 i: 
LT^fc. d<7>fc#K ^*T*li. ECRXM-^atfflv^^mi^ffMLTt, F 
e R AMlciimT-S ZBkitf-KfammWL-Z^F't z h a*T-§ ft a>o fe. 
[ 0 0 4 0 ] 

±a£ Lfc J: 7 ft > ^ ») « < ttftUctt L . ^M*#co^«Slc «k 0 ¥ * ft ft£ 3: 

£ffc3 ( * * **«iistl. ) ft i: * ic «k 9 > ^ ';*H^$-iis<?)Tttft< » 13 

3 o iz^-t^. 7 ^4>^s^3 o o i <?) ±.ffi\zm.mr*f& Ltzfamm.it m 300 2<^ntK 

fa*£<fc3*. LT > =E 'J «gg*HafSR»fa*mig$nTv^ (<ffff;£$K6 #M 

) . &&is#js 3002 ^©tfcfi^ufflm, m«3 003 tti3 004 t ^nsjicittff^ 

(\ifl\l~? Z> Z h T-tf 7 o 
[ 0 0 4 1 ] 

[fiftlcm 1] Rl¥ 8 - 0 3 1 9 6 0 f&l 
[ifff«$K2] ftfr%2 8 1 4 4 1 6 fM 
Uf ff^iSK 3 ] nftm 2 7 7 9 9 9 7 ^£>$8 
[iff fF£SK4 ] iff If 1 0 - 1 5 2 3 9 7 ^&fg 
[iff fF£SK 5 ] nm¥ 1 0 - 1 5 2 3 9 8 
[ifffflfciSK 6 ] «Bf 7 - 2 6 3 6 4 6 f&« 
[<frf fF^iSK 7 ] :ffH2003-779 1 1 ^l>ffi 

[2Mf fFl£IK 1 ] *-ft> • -y-m. r?^' *7*--fe5=i>5 r ?7-- t=^< 

-i * J . 1 9 8 1 (S.M. Sze. "Physics of Semiconductor Devices", John Wiley 
and Sons. Inc.) 

lim fF£itK 2 ] H|5s]§±J«. J&fflM. 73t« I9f, Ml 166. 2004 

[3Mf fp^s* 3 ] s*.^ sg«F. rfammtttftnm&tmm J . ^-x^-mas 

[#!fffF3:SK4 ] »«JS-BI5. rMRAMfti-Si^'bL 

s i j&m > *^t/? 

NNf fpzfcflifc 5 ] T^vRfHi^^ t-f t?^'^^-^^ ^x>7,t> Kri' ;pj;- 
» 3IB 1 I5f, 22 2 21, 1 9 9 9¥ ( J. Vac. Sci. Techno 1. . B17. no. 5. 2 2 

2 2 ( 1 9 9 9 ). 

[3Mf fFlfcfiK 6 ] *ft|H| <b<7> S> t-fi-T^Mh' - 17 6t, ^3f 

> 1 7 6 8 1, 1 9 9 43MJ.Appl.Phys.. 76(3). 1768. (1994). 

[imtfrum 7 1 &wb<7> vmtihJkum^M&i , 144^, 86i, 1997^ 



19 9 1^. (Ap p 1 . Phys. Lett. , 5 8, 2 4 3, ( 1 9 91) . 
[ 0 0 4 2 ] 
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T^^xx-^^Ar^x^^AL, mt.lt 1 0 _3 P a ~ 1 0 _2 P a ft <7>/£tj lc^£i" * . 

z^vtrnx. y ^ x v^^iictf ^ ^ * u h n ynm3kft<nw&-5-z. . z<v&, 2. 

4 5 ghz<7>-^m ? n » ( m ^ 5 0 ow) ^ 7 ^ x •?±f&m. \z m a l . c<^v^ ? D % 

<7> all A lc <k 9 s 7' 7 Xvi^ItE CR^7 XvKlIt? ttfcftflgfc "tS. 
[ 0 0 7 9 ] 

4^^fcECR^7X7tJ, fi&fCn ^ ,u % ft BUS lc X7«IJ: *) 

fflj iz jfc ft 2 ti £ o Hfc. 7-7 X-7^^^cott5n lcg£g£ *i7cj&*S#7-r v h tc. 13. 

5 6 MH z<7>MMI-&mtl (#J;c«5 0 0 W) z cr> z b\z £. *) . *£*S#?-r 
•v McAr fif ^i^LT x m -v 9 'J > rM^L^mz L Bi JK? i: T i fi^^fR^tbi- 

o 

[ 0 0 8 0 ] 

Hi >) ?f$ ^ £B L B i If i: T i n=f- It . 1 => X v «fc ») iR ffi $ *i 

fcECR^7X7, & V . ]R m 3 tl E C R 7' 7 X v ic =k 0 v£tt ft L fcgtSI # X t n lz. 

/mia$tiTv^4fe»ig 1 0 s^racsygu. Sttft3ftfc»*ic * o^ft^ti-So ft*? 

, KJ5#x LT^il ( O 2 ) #xii, J^RHc >bW.W~tZ> ck 7 ic A r #x tiiagijfct* 
A£*l, fl|£lf, tfO^-ttSStM 1 sccmT-^A^ tlTv^„ 9 - r -v h ^iie*^#^T♦ 

v^S**. ®&^^«^f^> C i: ck •) tffefft LT\.^zm*<7>mm^f&Tkffi <• C k -So m 

±»c|&B^ LfcE C R X;n- -y ?fttc ck Z>m<r>Mf&T'. mz.lt. iH4 0 nm^S^^iift: 

mm 1 0 4 *>*jfi>/£2 ft£ttfl£)b*»'b;ris cm 3 c <n ) . 

[ 0 0 8 1 ] 

^^Lfc^lglStfb^JS 1 0 4 C v ^ v^'tt^x i: JxF5'l4^x<?>E C R ^ v X7fM 

ttt. ^m^ec#-r 4 * 7 ic lt ^ * u„ jxfsii^x i: lt it, mmif^izmh~t . mm 

0 2 <7>ff*fflUc ^aimsXftgT*^^., ^fe, gflxiSS* 3 0 0 tWT^i ») iofig^ttt L 

x&mwHtmm 1 o 4 *Mf$>Lrzmz. mmmmn** t(7)m^^if^mmm,^x^ mfc 
Lrz&mmitwm 1 o a*t-->i (^m^im) l. mn^n^-k^^ < esc#^-s ck ■? ic 

[ 0 0 8 2 ] 

1U±ct> ck 7 \z LT&mWtitWm 1 0 4 ~kKtJ& L ^c^:. Hui£ L /z^fe^H 1 0 5 <»Wtf&h |b] 
1flcL. 03 (e) lc^i-ck7ic. ^Wiefb^Jl 1 0 4 <r> ±.\z . Iffi^g^ ^^ic^fe^tJl 

1 0 6 fc*Jfi>/£2 tlfc^flii: -t 

[ 0 0 8 3 ] 

/XJC, 0 3 ( f ) ic^-f £ 7 tc. *£^iJl 1 0 6<JO_hlc, p(fS60ffi?f60Au^'b'5r^v- 

xmffi i o 7 h u ^ ymm 1 o 8 nrz^kmt -? & z tx-. mi \z^-t^m=? 

fkl-frnhilZ , 0 7Sl/FM>tIl 0 811, ck < fri h ilfz V ~> Y * "7 

ft i: ©frC^jn^S^^^ftlc ck ^>^60±tfS t iz =k 0 ff^T-S £ . v-xfil 0 

v k u >m® i o 8 a. #ij;cdr. Ru> p t . t i n ft £<r>m<7)&mttw*?mn'\$ittm 

Sfflv^i^icLTtiu. ft*?. Pt*fflv^fc«#, ^#tt!b*® < SU8I fig 14 

^<7>X-> T i - P t - A u ft ir<50|iJ8t L$tv>tf§31 1 t h 7 / -(-^ 



[ 0 0 8 4 ] 

tfUC , E C R v 9*&\z «k *) jfi?/&<? ft£ B i 4 T i 3 0 j 2 ^ «b & -5 &H$Hb<^JS 1 0 4 

1 3 o 12 f$^/iuc ov^xata? < *)it;i:T\ u&tmA-t zmmMmuz 

oT , ff2/££ *l& B i 4 T i 3 0 ^^^M^^^Jffllt-^ iZk^lv^Lfc. 04 tt. EC 
R x^-y ?atffluTB i 4 T i 3 O [ 2 £ l&IK L fc* ^rco , 3# A L fci*&siEfi IC wt * fiKJS 

2 0 °C k L 

[ 0 0 8 5 ] 

13 4 =fc 0 . &^flitfijb*0 ~0 . 5 sccmk /Jx $ k § . Bt3fe»t»ft*0. 5~0. 8sccmc7> 

ti/ifli^i¥^ffllc|g^fco HS<50^*. UtfSlilit***0 ~0 . 5 sccmk*<* v^B#lci4. 9 
- Y v V 2 0 5 lc B i - T i - O <r> 9 - Y v h * &m L X ^ Z <n\Z h >b ~f . B i 
k ^ k#$ nftuT i - O fr*±>$#^*S^)Sfc*J13j$ 3 fix c k*»^J^Lfc. ceo 

[ 0 0 8 6 ] 

* fcs mmmmti* 0 . 8 ~ 3 sccm}§^<7>lt-£-i4. B i 4 T i 3 0 i 2 *Mb^fil&fi&fflj£<7>»C 
[ 0 0 8 7 ] 

s <b . mmva&t}* 3 sccmi^±^Jt^ic a, b i <nmni)*g>^m t & 0 . b i 4 t i 3 o 

[ 0 0 8 8] 

$ h\z &tz. &mW.&t)*0 . 5^0. 8 sccm<7>it£-li. ^I«fiSA<7)Itlt^^«iC^ 
[ 0 0 8 9 ] 

eft SBfr^CttLT. 4 o^iaSUcfr^ftT . ijfl/ft^fb-f 3 c k 144- * T-*o 

<b ft T *? <b i\ ECRx/<d ?a?B i - T i -O0>titffi9-Y*j h^fflv^TB i 4 T i 3 

*ii»tS c kTpffm<7>ffl/£k jgM<7>ll6*#'b*i.5 c k lc&-g> 0 $ «b fc: SU tf> JK » «: «fl 5£ Jfc 
[ 0 0 9 0 ] 

frT-fPIHLfcexvx* 7>SHbW^Jg (&IRftft:ftJI 10 4) ^^IBlcouT. 13 5 * 
ffiv^TiftHH-**. 135 14. f^M L fc3^<7)8ffffi^^3i^m^SiSStMT- L fc^S^^^ L 
Tv^s. 13 5 icfcv^T. (a) . (b) , (c) , (d) 14, SIM^H T £> >K (a * 

) • (b ' ) , (c • ) . ( d • ) i4. & *<nvtm*n^mizijkLrzm^WT'Z>?>* ti* 

. mmWiM* 0 k Lfc^tt a T-14. [35(a) 5 ( a ' ) tc^f =k 7 lc, 

>uj>5:t**fci)^. :^)^i«a«^ ti/i^Jiiefb^^flii4, ^ic^t-ss^ 

*aX 3 0 0 ~6 0 O'C^IBHT^flRLfcJS^Tt. W^tci^B^ 5 Smfft^^ftttRSfl $ ti 
[ 0 0 9 1 ] 

iXlc. ie^rt«^ 0. 5 scemk Lfc&tt |S TM4. 135 (b) &DfI35 (b ') lc^"TJ: 
7 ic % f^lll Lfc»^ (^«Bt<b^lB 10 4) 14 2m\zftm IX is 0 , B i 4 T i 3 0 12 <^fb 



■f Mfi|ll|llJ«Wluj.L!|iXU (.JHiPJ'd. ^ ^ a dUai/BH)C|Lf/jiti-; H i t t l , U> 1 4 1 * 3^12 

4 1 <7><flcB i 4 T i 3 0 12 <7>*SI 3 a ^'o&£*i&3 ~ l 5 nmi^SI^M a M 1 4 2 
*>*7>ft LTus;ftfj§fc*Etf££ gg&Ji 1 4 IIS, ^Hg^flgi: ^ 0 Tv^„ 

[ 0 0 9 2 ] 

iX lc . * I ncmt Lfz&ft r X'lt. 1215 (c) & (c ') ic 5f ? tc 

> Sg&H 1 4 1 <7y^\zm^mn 1 4 2 6*#f& LTv^^flg**fi|lS^ ft & „ ££L. gg&Jl 
1 4 1 ^^^BKe<b^^ — Jl 1 4 4 li , fctlcayrtr*.^* LTuiu^g i: & o 

Tv^o Wil:^ Lfct.ili, ^i^wfig^fr6t 4 2 ft*?, 13 5 ( d ) & 

5 ( d ' ) tt, &Mffim* 1 stem t Lrz&ft^ftmLtzm<r>WLmf&$k'Z l?M 

[ 0 0 9 3 ] 

E C R 7«T*>B i 4 T i 3 0 [2 m<7>ft&\*. *iflS(ctRHIt5. 0 £ 

mmm&A tmmmt&c tmmffit&D\zm^^zmmwim<ni&mmmtmftm<n^itfr^ 

[ 0 0 9 4 ] 

LX \5\ft<7>M2>n^-&7K-t Z t fribfrZ. Md¥(0izit. 11 2 5 0 'C jfiJg * T-<7>{&S4iii£T- 

tt , JS #f ^ tt #9 2 /Jn 5 < T * iu 7 r * ft ft ft £ ^ L T . 3 0 0 'C <b 6 0 0 *C T- 

*> + fflfi&ftSJg«i!jt-?tt. JSiff^tiU #9 2. 6 irl&lfcft *iTv*£ ? 

{ft i: ft 0 s B i 4 T i 3 0 j 2 *S & ffc ^ T- o £ C t fr£> £ . C fi h <F> R (ft tc ffl L T It 

» $J £ . Ujn^*>^*>< — — X-y* — ■*-4,.T-7^'fK--7-f5>**, 3? 3 7 5 

1 6 6 1, 1 9 9 8 ( Jpn. J. Appl. Phys. , 3 7 , 5 1 6 6 ( 1 9 9 8). ) ft £^#%lc LX^fztz 

Bfz^. 

[ 0 0 9 5 ] 

l^l. #9 6 0 Q°c-&m.z.zumm&xit. mnm^±% < ft ohm* 7 en® 

T i 3O n <r>*r - -j -fi^T-*>S 6 7 5 £ * »> LTi^MftffllcE C R 

-f -7 X v6*Mtt $ *i£ C i: T-x^ ;u tl, llfig **±# L T 1^1X1 ft if <?> 

^B^tt^Sfbfe^^LTv^ t-ttlli. ±^Lfc^3Uc^Jf lift v^t J^fllif 
S<7>® Settle o & £ t x ^i&ife^^li. |ij i; ffl[S]<^|g^^v^^i- c i: fribfrZ 
. mttfcncii, fi2 0 0rifl4, M £ i: # ic JfcflR 52 J£fc*± Li>» L . II 2 0 0 °C 

[ 0 0 9 6 ] 

#9 3 0 0 -Cleat & t^HiSl^tt 6 0 0 *C JX-Si: ft*, c <7>B#<7>§&i!l1fiii*k: felt 
^^^ilSli. Bt^1fiijSAi>*« 1 . 5 nm/m i n . Wtm&t&C b*® 3 nm/m in, I 
&48i$D 2 . 5 n m/m i nTiof:. fel _b ^> , B i 4 T i 3 O j 2 <^ *S ^^<?> 
^HtciiLfcMSttx mft&fr^'l 9 tcfi < ft *) . 1&mmf$.t)*-fe£% Z>ffit&X3r>>) . ± 
^<^^**^l±. 3 0 0'C*^ 6 0 0 'C^S^^t^i: ft-6c 
[ 0 0 9 7 ] 

iifiLfe^flil^^MS^frlc J: *) s &mWk<tWm<r>Wim\t z gitL. 05 (c) iZ^kLrz 

vnmt %zmm$L&&tfrX'. i&mumikft* 450*0^(^5^ 05 c <n t&vej 5 

( d ' ) ic^-^d; 7 IC, B i 4 T i 3 0 i2<^tttt«ft ft * (^M>^^X) 20 
~4 0 nm^S<7>^&<7)ttHK*SI 3 B g|$ 1 4 3 <?> 4" ic. KR «S ffl » 1 4 2 3 n* «k 7 \z ft 

* c c cnVtmxit » tt^^fflgp 1 4 3*M5 (c) ]5c^l5 (c ' ) Ic^-t^g&Ji 1 4 

1 icfrtJfcLTv**. 05 t^tuf n^igtu^T^, XRD (X^HJff^) US 

T-tt, B i 4 T i 3 O 1 2<^ (1 1 7 ) Hfc<7>tf- ^**R«fl$ ti*. Is , itii!! L 
SimM^m^lcfev^T . as^Ufi 1 4 2 »=W-r*«^«|5ifric * »j x tftjtSjifi 1 4 2 i±. 
Bi 4 Ti30 12 ^ (1 1 7) m^H^zt **ai8 3*iTv^. 



-mz. ^mm^^-tnmxn. .j -m.mi>i±.X'itm^ B \i^ux ft < * >> , ^it 

«tta*#£3a3 ftft < ft flJ;Ui. B i 4 T i j0 12 ^ir^B i kg&i!t k frt>ffif& 

6 0 0 "Clc^uS Jglil± left & k , E C R ^ ^ X v h 5- Z. h fl £ x * n, ^ - flnji <? tl 

* mmXM* k •) < * £ fc#K *SIH4it>*J&ffcL. %IS«l4a*fEm3 *i* < ft s 

t^k^i'bfti. iv^ist, &RSHb4&Ji i o 4 <7)fl$^icfev^T a, mmum^^k 

^I^m#<50^ - 'J -MJKWT k -til if, ck ») ffiRtt u««**»*>n* C k left*. H 
gft*>*S*lc J: titi, £I»$frfb^JB 1 0 4 fc*. Sfcll#ft&i&«1±fc^i-Jiiefi8?£tttt v 
4 5 0 °C X £> o . 
[ 0 0 9 9 ] 

±3£Lfc <k 7 'Sr^frT'fKiLfcB i 4 T i 3 0 12 Hli. 100 nmgg^JI? ic i" 

* k 2 MV/cm*jg*.* + #ft*^BtjE'l4*^'*-:: k ^BUX^ fz. M±.lz®.W L «*: 

7 \z. ECRXK 7 ?^fflv\ [34 ^13 6 T-^$ ft£fEBrtT&JSgHb4&a*'bft5J£fcJI3 

C k \z £ •} . J£tf>ffl»£k2ft c k i>*HTl^k ft & . 

[0100] 

k c ^/i^fb^fi i o 4 it. m 7 iz^-t^m^mm^nx^ho m i ic^-t&w 

Wkitmm 10 4 It. B i 4 T i 3 0 i 2 <^fb^fil&fciBljfck:lfci8LTifi*Jft 9 >%#t?^w 
SHbM-JI 14 4k, 85c «S gift 1 4 2 frftm. LTV^IM 141k <so»JIfiiiS 

T*>*. II 7 iCTK-t^M*^ 0 5 ic^-tftflgk IBJtilc. jSifiSiRTPfiftlfc^RSSk: «fc »> fli 

f&mm<nMmffi,m.\z & *)%titL . mz.it. &mttnfr<b% z>TWL<7>±.xit. mmwimt^m 

3 iz TT.-f p &ft<7>M&. 4 3 0 tncfctt* HI 5 ( b ) L < liMfiJg^fr 

4 5 0 *C lc It 5 0 7 IC^-T k ft £ C k fc*Glf£2 tlT £ . 

[0101] 

flglcttlUtfc'ft < > WimZ iiZ'tiUffi^mit. -tm^Z^ 1 5 nmlSJgk ft o Tv^, 

* 7 tc, gKdS H B H*i^it^^ *li,^flg^^«itfb^Iltc*?v^T % J: 7 ic, ffic 
fitt^l^SMl^ 2 060$S^flg**^fiE L . 0 5 ( a ) 5 ( a ' ) lc^i~^ 
«8<?>SP^TIJ. ±12 2 o<30$S^flg*»»^tiftv^ 0 

[0102] 

^ot, las (b) -v05 c d * ) . jkum7 \z^-tftmt % r>x\* z&mwHtwmm 
iz^nit. wmizmm-tz * 7 jc, 2oo^«<)*ffif$ji4js^f%iiat5c k*M 

fi&kft*. C^JRftttt, _hilt LfcE C R x^- «y 9 lc X 0 III ^ ff^R^-t ^» , I34^^^ia 
iaSB, C<?>4kftX-tef&Lrzmizn<hnx\*Z> Z ktcft^,. 13 6 tc^ L fcfiRIKSJt*: 

frtc#B-t^i:. Jife^tttiu f&mmmfr&TLX'gfeL. ^ojgjrf^*»±#LT 2 . 6 

ff jf § ti^^fig^T^^m-r-g. c k t^mt ft <5, 0 

[0103] 

ftfe, ±MTMJ. * * 9 ^ t<7> 2j£&mfr<b%2>&1t1to'&m\zm.WLrzii*. 2 

v^ftiL^^Jl^fb^»^lC^v^Tt#'btli,^c7)i:%x.»btlSo ^ft< k^2o<^^Jlt 

i&m k ^«b«KR$ v^-r ti^<7)^wfeMb^»^^ftfflfiRictbii$LT^ftv^flgk ft o t 

[0104] 

flitt, BaTiOj, Pb (Zr, Ti) 0 3 , (Pb.La) (Zr. Ti) Oj, 
LiNb0 3 . LiTa0 3 . PbNb 3 0 6 , PbNaNb 5 0 15 . Cd 2 Nb 2 0 7 . Pb 2 



is u i^j y „ 0141 1 1 2 x voi . 1^ a ,/ 41 1 01 01^1 a ;> ^ y 'd. <_ <^ w 

tu£Hco4uc. fb^fis^^ ^ffi^<^^^^i^^ H ^fi)b*^f( Lxv^^fliT-^nii. ia» 

£ lli W * ft ffl » * <b ft £ fc<^ # £ <b *l 5 . * £ . fJ^li^XV7,h^5'>i:<7)2 
TC^W*^ %Z>m<tW}cDM ^W^fb^»^4'lc 7 > 9 > (La) ^Xhn>*^z. ( 
* h a>*^zO fc*»2ftT^£ (La. Bi) TiOt (Sr, Bi) TiO^)J;7 

%vtmt -tz> z t mzizmn-t z =k 7 iz. & j &tK\&<r>'\km^ , &mm 2 -es z t 
m t & & . 

[0105] 

S "bC. -LiiLfcB i 4 T i 3 0 j 2 J! * P *E le £ c ic «fc o iXlc^ 

tlf^Si^av^Lfc. S-f, mj^L/zck 7 ICE C R*^v 9&lz «k »> Jft?l£ L £ d'&H 
co J:uB i 4 T i 3O 12 J!li. I8SJ9 5 0 n ml^WTlc t 5 t , ^liSmte $ < &£<tgfr 

JiIbb i 4 t i 3 o [2 mit. *> * ^j^^ m - * mrt*>*tftft 

[0106] 

ixtc ^mmitmm i 0 4 ^m^fzm^^n^iz'o^xmm't^o z<r>^^mMit. r 

- k isffi 1 0 3 t k m >m® 1 0 8 t^mizmR-zwiw-t & z t t-1t 7 . r- h -mm 1 
0 3 k h m 1 0 8 t <r>mizmmiz £ 9 mff^EPftn l . mjE^EPtti tfztz <nm.u 

m^^m^T'WLmznrzijn^MtLx^z* ®l->t. ^Tic^i-MtcPn-g, 
tcox-ii&u. mmizmTizm^ z>m<?)tfw*?mm. iku^^^\z x *> . aii^^m^s 

[0107] 

0 3 t f m > 108 ( v - 107) t hj ic mm ^EP^t^ctfif 7. v 

- h m.m 103kKH>«il 0 8 J: <?) BB k: «35 ic «k •) mjE % Ep /in L . «JE * flJ An L 

k § comrt^m^thc * 9 Rut s t * 0 8 iz^-t^m^m^nrzo mzx-iz. mm^. 
co > * ififFjf ii^i&Bfl-t£ 0 feci, c cx-i^BH-t^mjBEM^mrtfftii. h^co^^t- 
. ^m\zm=?-izm^ *m<7)tfn*?mf9. Rvm^ikftiz * ») . fm^Rfi^iipjsn* z t 

[0108] 

£-f . KM >M 1 0 8 KIE<omj££EP*jni-£ i: , SS+co (1) lc^i"j:7lc. 0 
~1. 6 VT-li^tl§mrui##fC^^v^ L^l, (2)lC^i-J;7lC. 1. 6V^i 
fc.^k:iE^Sa£**SSE*iS. ^^icii, 5X1 0" 2 A/c m^ii.SlE^ttiTu 

v^v^o ( 2 ) ic^i- «k 7 lz&$L%n$ifr*mn%^ * 7 0 ~ 1 . 6 Vcomffi^EP^B LT 
v^Sig^tt. (1) fC^-f J: 7 <t»JA**Wv^flgft»«IJf ^ tlSo 
[0109] 

, SVHH >«« 1 0 8 IdEcomffi^epfln-t 5 (3)lc^i-J;7lc.0. 
5 Vg^T-l X 1 0 ~ 3 A/c m 2 W±colEcom-BrL^rLtlSfL!ffr^^-t. ^"blc^v^T. H 
U -f 1 0 8 ^iEcomffi^EP^jni-^ ^liO (3) \z^f~? £ 7 \z 0 . 5 

X 1 0 ~ 3 A/c m 2 H±com^fe*rLtlSo ::t\ 0^0. 5 VcomJEE^EPflB LTv^> Sit 
□ li. (3) iz^-t J: 7 *»Jn:**fiv^flgJ!»*iSUf $ ft 3. 
[0110] 



-0.5 vmrn^xn^mmt^n. **- 1 . sx 1 o- 3 a/c m 2 ic&&. ::t\ 
ft 2 n h . 

[0111] 

Cct>^i, -0. 5Vfc><b-l. 6 Vtcm^«l£^ep/jn LTu < t , ( 5 ) \z fjk-f =k 7 ic 
, «0ftM* s ^^ L T Acorns 6* •cft*t& < & & „ c<7>&, -l. 6 V <b 0 V ^mjEo^&tt 

>^ffi 1 0 8 Kft^mjE^EPflDi- & t . ( 6 ) ic^-t J; 7 ic «k 7 ic , 15 i: ^ irH'ift 
ft fr-Miitc v^ifigfr^^-f J; 7 ic & & . 
[0112] 

£<blc|^T, K u -Ol8« 1 0 8 k:IE<7>«JE*EPtti-*-5 4: , ( 1 ) lc J: 7 lc. 0 

~i. 6vgsix\ « ^ kmrt^ft&usifigfr^^ £ t^c&£. 2>bic. 1. 6 V 

[01 13] 

. ( 2 ) co £ 7 ic ic mSftfe'^ti & V"* ck 7 Ic K U > mfii 1 0 8 \z 1 . 6 V 

jKomff^epftii l &tt*uj . ( 1 ) <fc 7 ^mru*irtti^v^ft^^^flg^^i^^-^ c t 

[01 14] 

mz.it. ( 2 ) ic^-tck 7 \z 1 . 6 vw±<7)mEE^Ep^n l . sa^mrL^^n^^flii; 

i"**:. ( 3 ) <7>J; 7 ZmmfrWitl^-f < %Z>&%$ji<nVtm\ztcZ>. Z<r>'\km$j. FM 

y-mm 1 0 8 izjE<^mB^B\im Lxv^^iiiii^ tis. ( 3 ) ic^i-^.^ i~ie<7>m 

JJtt-K J knuckle-*-*. 
[0115] 

Lh-L. h' M 1 0 8 icft^fliJI^epflli-r £ 4: s ( 4 ) ic^i" J: 7 IC , %<r> 0 ~ 

-0. 5 V^mffi^^T*. Affile ^*c^m^^rttl^ftfitjt<7)^fliic^^ 0 ::t^ v 0 

^"b-o. 5 v comx-ncomfr^wM lt us c<?>^fli<)^t^^ n x, ( 4 ) \z 

[01 16] 

£<bic.-o. 5 v-zmz. z>n<7>mj£-££\)UQ-t z t . ( 5 ) ic^-t * 7 izmu^wttL^ 

mntHtcVtmiz&ir -t & o c^^^ic^^t. (6) ic^i-j;7lc. ^o~- 

1. 6 w com&^t^x-m&^BiimLx^ hm. nmi.tmi&tfi<^vtm^mn^ . z<?> 
(6) ic^^ti^^w^^ rm^M&jjt^- K j t of ^ c t lz-t&» 

[0117] 

* &mmtmm 1 0 4 izit. riE^mntn.^- k j , nE^is©^- h j , 

rt^gfiKt- F J . rt^fiftttt - K J tf> & W- ± 4 -3 tf> * — K 6*^^ LT^?fti- 
£ c t \z%*. mmizm-<z t , ViE^mntn.*- f j t m^mma^- f j a, is] c 

H J It. mc Mtfc^ftfUt^-t r^ffi:^^- K J X$> *) . 2 06O H i^6LTo c 
tfrmWLfzo o * •) . r^fficfit^- K J ^^flglc^^, - 1 . 6V*^+l. 6V 

^IJE^iT- r^ftm^E- K J fr&ftS HZ, +1. 6 V&±<7>mjBE*EPftDi-£ z k 
®Lfz rfil&K^- K J <50^flSJC^>^ t § tt, - 0 . 5V*^+0. 5Vcomffi1i^T-r 

W>)mt>Z z t\z%Z. ztihit. r^^M&tn.^ — H J Jkv ri^iftjSt - H J <f>%. 
[01 18] 

§ riE^^e- h j <7>mm<7>w.m§.\*. 0. svhp^di^jc. riE^^fim^-Kj 

T5. 0 X 1 0 " 6 A/c m 2 T-* 0 . riE^Mtfi* - K J f 5 X 1 0 ~ 3 A/ c m 2 X& -5 
3 k » § ^<7)ltli. 1 0 0 0f§lc*,]§-t£o C^CklJ.g^^rt - K f) IS S'J ^ of 



Cv- 1 -S3 X> ^ <r> 0 "H ^ "-> kc*. x H* /J" V -O ^./-L |Uj o c. 7!H C »«- d» V x im f*C ILf'J X V «t 

[0119] 

££s ^W^fb^fS 104tr- Hi l o 3 <^ rate fig l o 5 Stf^/B^ft: 

ft* 1 0 4 k H M 10 8 ( V - Xf« 10 7) <?> R| ic « £ fctefclB 1 0 6 ic J: *) 

* $&mm io5, feign i o 6 <?>tf o^> K«is^«b . v T^^jffl]<,*qrfi6T-*>^. m 

#fi& K tt. if. SBHfc 9 > 57 * It, ;n*> K * v ~f\$ 4 . 5 e V jg T* 5b & fc* „ 7 i 
>v 5 u x^^df-n^a^jg^-, ii l . 2 e V5gj$, ffifiUf^ica 2 

. 3 e V i:fffi«f ^fltjlc^ Tfc*?gu c i: a**D <b*iTo£. fS£ o fiEfl^^(7> * - n, ( 
jEJL) Ic^tLTtt >< 'J Ttib'Iv^ 3t)* , ft4|^<75 x u ? h n > (If) tcM L T tt 'J 7"£ 
V* t S 7 C t \Z # £ . f$L<ti, r , )^l'H^^t-+i • t^'T^MK • 7 

-ff**, I87f, 4 8 4 1, 2 0 0 0^, (Wilk et. al.. J. Appl. Phys. . 87. 4 8 4 (2 0 

oo) . J ^#%ic <? nfcv*. 

[0120] 

m^tzM^. m=? itufi^-t < . lEiutwiniz < ^ t v^at^^Ti mmz. m 

8 IZT^-f «k 7 ic. h'M >1I 1 0 8 *>><b r- h mm 1 0 3 ic lE^mffi^ EH JjD L tit 

» non&^wm trztBx-it, m>*iz>mffi><7>\%.fr±% < m% o tv^. :^;tn, & 

W^ft^H 1 0 4 <^flg<JO¥JjgiJ^ff 7 ii^-tc . -ff-^- • J A Xit (S/NJt) * ft ± $ -l±. 
^fli^^JgiJ^gglci-^^m^^^lCT^t c titt. ^fe^Ji 1 0 5 RU^mm 10 6^ 

[0121] 

-h^Lfcia 8 ic^-t r«tfL*- k j t rmntK^- k j F*mm-?z z tx\ 

Mttimc a. ^-f x v - x • h*M> F^mrt^firLtuc < < & 3 * -7 ^figa ^ ( 4 
) xii ( 5 ) tc7r;i- =): 7 r- h mm 1 0 3 iciE^mffi^ mm lth >ms 1 0 8 
iznnmRfrwnnzntzVKmt rfts^^- k j rMs^t- k j \z* - 

C t \Z & ») tf 

[0122] 

* /z, v- * • h'M > ^<^mru*rtti^i- < & & ^>^.^-\^>^tf a. 13 8 ^ ( 2 ) 
tc^-tj;7ic. ^-h mffi 1 0 3 icfttf>mfE£ epflii ixh-i- i ^mm 1 0 8 iciE^mji** 

1 ^ 6 VlilJiEP^D $ tlTm^)b*^®lC-irLtl^ d; 7 tci-^ d t T'ft li =k v^, c i: T* . 

raftfiit- H J *»«b rfifija*- H J let- KX«L, ^- > ^mizMW-f Z> « C ti h cr> 
J; 7 ic, r- Ml 10 3 (KM ymm 108) cr> ME W 1w iz J; ») . r^&W:^- K 

[0123] 

1U±<^ d; 7 lc L T ftiJifil 3 ftfc V — * . h'M >m<?> * y / * y commit . V - ^ 

• hm>wic, o~i. 6 v^oj®^ ^mff^en^jn Lfc t § <7>«-rui^M^3x-& c t t-s 

^i^5t r^fitt^ - K J TS>5fn, H8<?> (1) lC^-^J:7lc0. 5~1. 6 V ^ 

MM%mEwijntirizmmi3*mtim\-> z t iz * *> & . 

[0124] 

&fz. mi \z^-tmir<r>^- Httflgfe*. rt>Jfv^i4t rilKt- h* J 
if-o-, !38<7>(2)lC^-f<7)J:7lC, 1~0. 6 V 60 j@ % %mi£ WlpUZfizmWlfr. - * 

• K U > WlcSaic9f£tl^ C tic* *) #(J»fT-§ -5. TiE^Mfitt^- K J t TiE^fifi 

ist-Kj, oio. rt7j t rt>j <ntfim<7>mmi.\t. 1 o o o &M±.i>3bz z t 

1, 0~-2. 6 V<50«JEffiHT J i: J ^>fOBf*«qr^T*)-5, 



I U J. <6 <J J 

s iie2o<^t-K4ffj?f STv^Bdtt, t»- ? g tiTu * ttflgT* S . $ \z 

3lit-tZ> z t ft < t*- 7 6*flfc£!3 tlT L * 7 C liftu. S6,f, 13 1 ic^-TH^iSt^ 

m^ic <k*uf . ^»*<^iftff ^oTdB-^fts. 0 i ic^-tH^T^^ti. &mm<twm 1 o 

4 *«, Y-h mm 1 0 3 £ H U -f >«ffi 10 8 ( ti L < li V — ^tl 10 7) <0Hgic6P 
fln 3 ftfcMJEElc J: •) ftftflfc^fbi- S C k IC «k 0 , V - * • FM>|tf)t>t 7 ^frjft] 
t^EJSfifif LTtSlitSt^Ti)^. ft*?. «%%W9p-t £ k 

[0126] 

ft*?, v - ^mm 1 0 7 y'y k £ tifc^flgTt . r-Mff^Ep^cj:'), 

ttflg k * 7 ft J|g k ^ ffeljft] -f £ C k **5T |6T- tzfzL, V - X Hffi 1 0 7 6* * - "7 > k 

» fciisv-X' hu-oiii: m-rt **rtn * * ■? t ft * . v - * m« 1 o 7 & * - > 

k 2 iifztkmx-Y- h mi£ *WW^ZM£>. £ ntzMRlt KM >m« 1 0 8 ^tsp 
<7>$gtaHc J; *) \zftfft~tz>fzdb^ _L3£ L £ £ 7 lc . gv^SgAaj LtJEETtt, £>S;&S 

V - X • H M> «8S£ *>*»Eft S^TMcft^^^k^x.'bftSo & o T . 7 - X • h* M> 
mUlt . V - xf| l 0 7 - V - 1 0 7 <7)T<nffii&a>&mWt1t%!im 1 0 4 - Y- V 

mm 103-HM ymm 1 0 8 <r>y<r>m&<7>&mmitmm 1 0 4 - h- m ^mm 1 0 8 

[0127] 

r- h fin iff legate ft * EI 8 ic^-t * 7 \z . m * 1 . 6 Vlgti. •) . Itniz 

mmmtifr'hz itt^H^^t 7:tu> t^m xic k o-c^sncir^cft •) 
. mx.\t. &mftm<$m&. m 9 >\, vim van. ^ 9 ^mmmn^ttb^. 

<r> — V )i n > tf a. — 9 , — y * • -f 7 ^ • T^MT^^ (PDA) co^fttb 

Utts^Ti-f €» c k ^BT^k ft So 
[0 1 2 8] 

9 tc^i-„ hm >m® 1 0 8 frh y- h mm 1 0 3 \z t-nxn^m^^mm 2 nx m s 
ic^-r rm^^s^^flgj o * 9 rss^^- h j ic $ n^guc , fm >m® 1 0 8 & 
h y- hmm 1 0 3 iz^i-yx 1 . 6 v w±^isffi£e[]fln-ts c <t riEcoi&strL^.iB j 
(TftftRt-KJ) , -)*•), r J ttffitts. c<o&, -^i^w r t ic k M > 

1 0 8 fr<hY- \*mm 1 0 3 \Zi)H-YX+ 0 . 5 V i>* EP fill $ tl S ^ JIB t LX . «JEE*»E|J 
1)n2tifz'&. 7-*- K u >f >MlcR«9S *i*«fftfg*RS!J-*-S. c^m^^^i?*. [39 

[0129] 

R« S tlfeiaatli ,#910 ^^St^: i: ft ») > c m^frlz 1 0 0 0 # £ T*/J^ ^ < ft 

oTv^S. L^L. C <7>£f<om-Mi$.l$ . m±i$.co 8 6 %X'& *) » i 3 - 9 o^JSiJlc tt^fflft 

v Mi *fc« 09t*tl O^icffiitil 0. 000. 000 5Hc:$W¥2 ft S 

i o^^^itatffitt, i^i^ 6 6 % (3 5t<» 2 ) mmizm m ^- ^^^jgyu 

^mx&h Z t t)*f-m$ tlS. WilC^LfcC tti •) , (3 1 ic^f HJ^^^TT-lJ, * 
[0130] 



ftu. ijij^ii. >< >) ^ymM<n±.izrtf&-tz%&mmiz. mmitft^it^nnft cc vdv£ 

[0131] 

r- h ««*>JBi;ju E Emmm. CVDt, MBEa, I B Dv£ft <?o ft!L<50 fiK^ 
* >i v 9 v£ % PLDS, M0CVDS4 if T'ff2/£^ fc^L, ECR^n- 

[0132] 

*MlC?X *> ffi -T C i: ft < » il^fo ft*!l*llc J: *) &l^i)SLTtJ:U. Cilb^CttJ: 

0 , «iaW$tf)i«(tSS«f T?»^T»g S J: 7 left D . *^tt»ft if fl> *L It 

[0133] 

iHfff&iSjK 7 \Z7jk$ tlTu* J; 7 lc, §i$i^Lf;t, L JI (?>ft ffi Ic E C R f 5 
Xv^aatTL. Jff1±*ac#-t* «k 7 £ LT*t J:u. Zfz. &J8fcJfSi$ L . *3SSS£B 

M*ft if<7>}I^ft #*f?Hf\4>T*. JK^LfcJB^T--^ (fln&«ill) L. &IB*m 14 
< «k 7 \z LT^t J:v^ 0 

[0134] 

*»BB^>**©ft®ngtt, in 1 ic^i- j: 7 \z, ^mmit^m\zm.mm^mLxmm.L . 
z y- h mm t y- * • h* m >m®T-}^t? «k 7 ic l fc 1 c * ic&* 0 c<?> £ 7 ft 
i^ht^ctx\ r- is mm\zm%.<7>ni£ ( d c , ^n. ^ep^d ut^hs^l^h <o 

ft lx <r>m ft** mesial mt ft*. 

[0135] 

0J£li, 0 1 0 ictfij^i"* ck 7 ic, iffesfiJl 1 0 2<?>±.\z V- l l 7 &v 

>«« 1 1 8 /)«M3n> v - xts 1 1 >m« i is**. 1 

1 6 ^Jhtx^mMitmrn i o 4 \zmt>n, &mmitmm 1 o 4 ^±£8* sis 1 1 5^^ 
lt r- h mm 1 1 3 i)*r>f&2nrzvamt ltuo. s^. hi 1 (a) , hi 1 (b 

) iZTjK-t «k 7 lc, ffefifeteiSlfi 1 0 1 a*fflv^-6«k7lcLTt*v>. c <oif H 1 icfclt 

*&*!« 1 0 2 tift < t^j *v^. ztz. mn. j &*m-tzmwL*m^. c^jiic. 0 1 iz^ 
•tt&mm 105, ^wi&fb^js 104. mmm 1 0 6 , v - xti 107. km >m« 

1 0 8 cOtHfiS^IBE-t £ J: 7 IC Lit iVi. C <7)if£-. gflxfc'r- htl?|fflt5 C i: 
left*. i?«14Sf i: ItifeJItt^iv^lil^fflv^tt, * •> H5v>ffiB]#i*a»ftio 

[0136] 

#7 *^>H3ift ifOfcfeiJS'ttSIR^fflv** «k 7 ic LT *b <k C ft <n mm. t ~t Z> 

zt\z£-?x. L^-f^tf*? Astft if ^<7>mm^mt ft -s. ^n^<b^« 

1 0 4li, feI 6 3 2. 8 nmTPJSLfck t <7) JS Iff ^ ** 2 . 6 sg^T-Tt^^ Ic^b^t-^ 
Zfzdb. ftWZ&ffi'&m^ Z Z tx. -&%1&<r>W>?B\z tel-f h H^T if <r> f 4 x ^ u 
<?>P5ffli,*prft6i: ft-5. * fc» ^Jl^fb^Jl 1 0 4 * . 1 0^ 2 0 0 nm^Stf $fit% 

•tsnt§ icff^i-* c i: x*. l rzVtm<7>nny]mfrm>hiiz a 

[0137] 

ftfc, ^fs^fb^ritt. ^i?**i? < ft* 13 if «9rL)b*irttiii < ft •? < ft*. i& 

fitfl^^fb^fllffl LTHJQf if ^^mi-*ii^-. *>*tflgk ^-7^.1B^§ ^ <7) S Jft ft 6* 
EHfcft*. fJiJ^li. ^H^fb^Il^lSj***]? < ft* i: . ^->^flg<50fic}SfI**^S < ft *) 
* S/Nltfrt *) m< ft *o . £«$Hb<05Ji<7>l0|j?j!)*3l < ft •? v <) - ? M'MfrlZm.® 
tcft*i;. K'iif^lfLKfti^lc. ^^^flg^fic^ft^^S < ft ») , S/N 
it**i: 0 £ < ft * 0 



IV 1 O O J 

[0139] 

i? IC o T x A 1 9 — Y v b , S i 9 - Y v b , T a 9 — Y v h^fflofcECR^^'; ? 
«lc «fc 0 , § ❖ A 1 2 0 3 IS. Si0 2 l, TajOsl^y'J a > ±lc JBift L 

h% z ±.&mmb*mf&$ nrzVtmt l, e> >j 3>a^t jl as bhcibjbe* ep ail*: 
. c n<b<?>'m 1 ffi.&m<F>ffi%;i$. m 1 2 iz^-t^ 7 icft&. 

[0140] 

a 1 2 ic^-r «k 7 «6 » is s tt jni- ic * 0 . mmfrn^i* t 

') - fmmti*&< mti-znffi,mmi)*±z < ft*, < ft* t . 

fammfcmizwmz ti^mji < & 0 . s/Nit^t »nc < < ft 9 , *7<?) 

[0141] 

'J - ?m'M<7>mm^%m.tmx. ai 2 o 3 i, s i o 2 itfflv>4«^n, m 

1 -3 nralSii'iw. T a 2 0 5 JS<7>JS£-tt. 3 n m&±. *>*Ui «k 
<btf>^Sft*>*S«s S i 0 2 i:T a 2 0 5 h S n fc*fe«JI it ^ s mj¥fc*3 ~ 5 nmT- 
[0142] 

iXtc , 10 5%. £®Hb 9 y 9 >v t - WHtis 3 > i: *>ISJ9a* 5 n m^^il^ 

^>i^t53t ic ouTl&Bfl-t & . ft*>. JUTTtt, *&^J» 1 05**. £®&fb? > 9 * IS 

. -gHti> v n>is, s.wtit9> 9 >im<7>Mizmm$tirzzmffim<7>M'&\z'z>\*xm.w-r 
z>° mnm^it. wwcomm&imx'it. &mmitmm 104%, m&Lrz>> >) ^>mm<^ 

n t <7>m\zwmmii*r*i&2 *is c t ^snfc. 

[0143] 

Jilfiffi^^Smic ov^T^t t . ifu*E LtECR x^ -v 9 miz * 9 . Sifig^ 4 2 0 'C 

£ tifc. 13 1 3 ic^i- J: 7 ic. x y n > ^ «q >5r 1 0 1 <7>_Llc . ^fb^ 'J3>| 

121^Bi£Tii:Si i: % # t?^fb^ ft if fb^Jl 1 22t<^5?ffii^^U 4 
W^fb^H 1 0 4 *ifc^S8**»^l$ ft*. 

[0144] 

C<7> J: 7 IC , > 'J =3 >^Hxc?>±tc^)l^fb^W 1 0 4 **0*$n/:^!!gtt* . C tl 
<b<7> Affile . Jiifi L fz& 7 ft 2 ft«^»fb%«fe*^fiR3 tlT LI?, ftfe, Bi tTi t 

s i t *&t$mit%}<nm \t . mm®\zr>i&2 nrzmit^ y mco .nz&mmitmm 1 o 
+ Tx i^fb^ <j n>ji 1 2 1 a. w:^m^6*3 . 8 t/jx^v^c kitfiaisji, ^wi&fb^ 

m 1 0 4 lc«H%EP^jn LfcJg3-. * 0 # < <n M it ~> ') u > H 1 2 1 icEP^n^ tlS «fc 

7 tcft»), ^w^fb^fi 1 0 4 \zmi£ frftmz nflrv^JiR^^ffflis n*. ^fk^Ji 



1 ^ <£, »dL , ■it- UU fB'J 1W "2- ~£C <i K C <l O J4g □ I"— |oJ jfcfj <_ '<A O o >_ 4 L "J v,» c_ w "J „ iK/B!K ILfJ »e 

1 0 4 ^ff^-T-S^n. ^)^> *>JxJ&? Willi!] L % ht^m^<?>^$ ^Wciti/ 'J =»>fc*ff2 
[0145] 

#ac. T /lie Sit hntz>i u% ir^WJl <o±ic . fi.fi, ^W^fL^JI 104? 

ffifc'^ffcS tlT t 7 * a x* ib'lTtl. C i: fc*^;tfl£ tl £ o 
[0146] 

#|J*.13\ x ') =i > mWL<r> ±.lzMmitm\z & *) ~ ') ^ > H i}*fttf& S tl fztkm t L. 
Z<r>±.iz s LfcECR^^ v 9 vile «k *) , JSj? 2 0 n m®J$<7> ;U f^OAtftii'f^ 
Jifcttflg t L x zcn±.\z s mMU.fg.-% 4 5 0 °C L tztkmx . ^xvxtf ?>t? 

4 ic^-r j: 7 ^^Km^um^firzo m 1 4 ic^i-m^ M'^m'WM^^m^m^mizm 1 5 

Ictf L X <£> o 
[0147] 

mi 5 t^-t «k 7 \z. -mitis r» >J1 1 0 2 a^Jilc^^-^A^^S V- h 
1 0 3 *>*0fiR$ tl, z^±lc, BitTiUu t ? # tt&{t%l h tt & ^fflU 123? 

a-l , &mwcitmm 1 o 4 Jb*ff2>&2 nfcttngfc'itsss n*. ^hh 1 2 3 a. e d s (x 

* * ^-ftWlMXmftyt) iSlc* 1 ), RutT i tB i % # t?BHfc*fo"? £> -5 C t jb*Et 
S3 tlX v> £ . It, &Jl$Hfc^ll 1 0 4 <7>Hffljb*, ^ffiH 1 2 3 <?>f2#? Sit » 1 0 n 
m*^2 0nm^t7tDy|,*#£Ef(:u5:!:() 1 fiJBflUv^. & o X , ^UgHb^Jf 
1 0 4 li. & W fB <z> .tie ft Jifl2i£L&v* 9 «kv^J|g**»ib*iS C t 

[0148] 

jit-i* a, js<t> @ it. si* ft? > 57 Jinrnfrr- h mm 1 o 3 

mmitmm 1 o 4 icjiMLfc^wt-r^ ;u\ n-f , r- i^ts 1 0 3 ^steams 

mm<7>r*f&i)*w\mxB 4^1:45. ~wtit-> ^ > n ? ti <*> c tx\ 

6t«T'§ 3 J: 7 lC &oT, r-h fl 1 0 3 &^J!&«Ji 1 0 4 <?>^ffllC^ 

[0149] 

iXic, Elfcfl:? > 5^ 'K^JB*>'bfl|^Lfc*fei»IS C^i^Ji 10 5) &m^rzzlffi=F fk=? <r> 

BRS iifc^flgfc L, C<?)±ic, ffuMLfzE C R ^^-y ^vSlc* •) , fl^j? 2 0 nmlS^i 

&{£9 > 9 JllB , S^fL^ > ? ^^^NRlCftJS LTIJI 5 nmg^fc 

Lfcte»mfc*il2j£$*ifcttJI8J:-*S. C tl<b<7>§ISti, 03(c) * ffl v> X IfeBfl L E C 
R X ^ v 9 { &\z*. *) mf&~? % o 
[0150] 

±3® l >i t -*y i+mmmco ±.\zi&mm frmf&zfttzmm^ fcm^MT&mmTM'&LM.X' 

. ft^kn<r>^.mit9 y 9 Jim > -mitt/ , s^fc^ > 57 *i4*a^nfc. *rc, 
#n<7)^®a, ^fflJife*H.^ti^, #sic¥±iicff^s tiT v^s c t tat a $ tifeo 

[0151] 

^jc, ±.m Lrzffimffi&<nt&&m\z}srtzn^®ft&<7>m^f&&iz^^xm.w^2>* m 

M^^o^teli, /Xlc^-t (a) . (b), (c). (d) <r> 4 o -4- > ■/ >v ? f^ffl! L T ~M 
Sit. t-f, ^ > rf >i ( a ) tt , )5fe^ L t p )R y 'J zi >^^<7) Jiic , S^fb^ y 9 >vm 



2 ftTU * *,<DT'<fc*. isfc, ^t>^^ (b ) It. -ft^Lfcpff^ 'J n >SUx<7> _htc. ~ 

m<t^> *) >m . sL&ft:? > ? ui . -&it$> >) *>m*>m\zntm znrzmm 3 n meg 
<7>*fe*iii tiTv^ s i t* f> i> . £ tz. *t>?Ji ( c ) a . yt& vrzvMis x ) ^ y 

mmco±.\z. -mitts x ) a > ft*JU¥ 3 nmg£<^#feift«a*jf2i£anTv**fc<^-e*> 
5. * » ■* > ^ * ( d ) it. l p m *s a > ±ic. suft ? > ? * «b ft 

*JgJ¥3 nmg«<^i&fe«JIib*^j£3ftTv**^?&*. 
[0152] 

[0153] 

±iE L£&^> 7*n,fcfl3ufc«!J£<7>*S|ifc|a| 1 6 mi 6 co (c) \Z^2ftX^ 

(d) ic^i-ck?^. EgHfc?> ?iu ft* *6ifftJitt. ffl^ftEP/muSff 
§ ftmSftiBSJ i: ft o T * 0 ££ x (a) JkU*ty-7>i (b) li . -*>7*;i, 

(c) t*f>?Ji (d) <^*^ff5 ftifftt i: ft*. Zint><7>ffcmfrhW'bfr% «k 7 lc. ~ ft 

<b> =1 ><7>m-&x.&<t9 y 9 >\, <r>m-^mk,tz^mmm.<r>f^mm\t. sgHb? > 9 A,mn 

[0154] 

tfac , ~WHtis ') a y<r>m-%%.Wci\L9 y 9 >kt> IB J* a, £#IB«ittf> fcfflv^fc . 
[3 1 tc^-t^^ t H]f$<7)H^^^T^j|^*SmPcov^TiiB^i-* 0 RlfSlcfflufcfSl^JB 
Jfcfc: ov^TffimiclfeBfl-t * i: % £i\ i> 'J =1 >£^<0±lci&$Hb7£k: «k •) ~mitis n > 
J8**fl$^3 ftfcttJSi: L. C<7>±lc. HU^t^E C R * ^ >v ?v£lc <k ») „ mm 2 0 nm^g 

u<t> ji =r - 1> umfem **jf2/jR 2 tifc^sg t -t * . tv>t\ * -T- — ^ umwim<r> ±.\z . 

L fz & ~? \z , frmit 9 y 9 Jim . — Weiti/ ') > H . ESHL ^ > 5? ;U ^ «^ M ic ft Jl 3 ilfz 

mm 5 nmi^iiiM5 tifc^flBfc-r*. s«isi)M 2 or. g&^rLM 

[0155] 

±^Lfz=fc 7 izmf&Lrzmj-nmm*. mmmm^mm.m.X'mmLrz^M^m 1 7 

SI 03 cry ±_iz s Eg^fb 9 y 9 >im\ 2 4, ~ ®efb^ a > Jl 1 25. £g&fb 9 y 9 >i m 

i 2 6 ojiEicftJi ztifzfi&mm i o 5 **ff^^$ *u i o 5 cd i.iz&mmmm 1 o 
4 tirzvtmt^^firz, &mcomcr><%m\z \t. ^mmit^hfi-t N §iw 

^Sflnmt- ^T'¥tift^tfliT'^*o C <?> «k 7 ic, gl 1 fc H5^^^^ * M 

□ ^ ~mit*> >> =1 y cr)m-£^.m\t9 y 9 Ji<r>m~?WA,jz&mffimcot&mm*m^ * 

ft * J: 7 ft * „ 
[0156] 

fcfljlc LTKHU WI^»cmBfl-t* * 7 \z. H^Higflft^DXtM^hl 

tcS£5'J ^-l±Tmft^-tt*J:7tcLTtJ:v> 0 ^Jiti. 01 9 (a) comMWUkZ/m 1 9 ( 

b ) cD^-ffimiz^-trnx-it . mm s o 1 <r>±.\z%&mm 3 0 2 ^-/h t t r- h ti t ft * 7 
- k » 3 0 3 ft. eft >b^±ic . flff£*>miB"?E5u s ft^a^^itesiB 305^ 
^^^Jii&fb^fi 304 fe*@es$ ft. ^^w^fb^n 3 0 4 <^±ic ii. ^fe^tJi 3 0 6^^ 

L-TM^<50 V- *m« 3 0 7. h'M >m«3 0 8 **K?U $ ftTu*o 
[0157] 

a fe. ^^wiefbt;/i 304 (^^n 3 0 6 ) coiicfcv^x, T-Ki3 0 3 tn^ 



/j im k- HL.3-J c a l v. v * fs> / - a^hjo u * tw — jLta c ^ u — r im o i / wi*kcu, hl. 7-j c 
tlT K u ^ >mfii3 0 8 ic^ii LX tf n»3 18 C<75 J: 7 lc . 

& * Htm S *TKK LTv^ cftlcBls t < % £«$Hb^Jf ic &i& £ 

[0 1 5 8] 

t z *>x. &mmitwm 1 o 4 KibM+^iftfjUft^fba, mmz & 0 ftyap-*"* c t ^^s 

fi^ic, k u -f >«® 1 0 8 i: r- h«i 1 0 3 ii^raicms^mJI (0O£.£ + 0 . 5 V 
[0159] 

^j^.ii^±iemffiraic. 1x1 o _9 A^'bixi 0 _6 A*is<oiR«t*«tL fc»n«atft 

< raSta IK ctilcjhfL. ±ie««W lc 1 X 1 0 " 6 Aia±*>«»E* fit L 

^tt. ifitilSHt«t fti»*^S <* ») (tfiJ^UTO. 7 m A) Mf/C^fiM^ fc ^{t-?Z> . ccoc 

fc^«b^«b^4«t 7 ic. 5£«gHb^n i o 4 ic fci+si&tftiefbtts &n&«n i o 4tc 
\z s mmz ± *) * > * y ^uw~t z> z t ij^mxahz . 

[0160] 

. %~t. y- v mm 1 0 3 (jehm) t k u -f >ms 1 o 8 cmmM) t^naic. m 

<^wou *«jBE 4 Vf 1 0 a s ) * 1 0epftoi-£ t . Mtfc^figfc taZ>. z<r>'& 

\z. ±!emH^Jc, JE<r>^A, xtff + 5 VT- 1 0 m s) *«»0 (fj£if4@) 

wan-** tm&in.Vimt %z> 0 

[0161] 

±3ffiLfc$><^ xmff^EP^n^^ *)ML. S-^it *«JBEEP An Otitis L fcHatilU „ 

121 2 i ic^-t j: 7 ic^fbi-€»o m 2 i tc^-t «k 7 ic . wmytmx\t-m j &SKtKmx$>z>fr. 

^mJE^^^InlEP^ni-^, c t mnm^mt * *) % IEWJBE^^ *&vm«JEE'<^ x^EP 
/jni-s :tT\ ^JS^ft^Ji 1 0 4 <^Sfitft*»^fk^ s . loT> mx.it. JEUBE><>i x 
SlVAWJE^* ^^EP^ni-^ciiT'. i l^H^fif T^->J <JO^flg^«b rt7 J 

co^flg^^^^^^ % rz ^ j ^^fjg^^ j ?>Wim^<t2 itz z t b*sjmx' 

[0162] 

^mmitwrn i o 4 ^s^^ftM^^ft^ ^zzt *«jbe^^ x<^mjBE t^raa. 
^vaic jt •) ^^b^ ^t-# 3, fj^tt , + 5vt-ioms, 4 0<?>mjE^^ x^ep 

/jn L T^ftfrt^flg t Lfc^, -4VT1 m s<^)jSvw<;^4 i o 0EP/jn-t -5 c t X. {&S 

fit^fli-\ t^fb$ it%> Z t t}*XB €>. tilt* Z<7>titm\Z % + 5 VX 1 m S <^MV^Ot 
1 0 0 0 6P^ni-i, C t IftK^l^ t^fb^ -t±£ C t ^nrft6T-^-g, 0 $ <blC. C<7)^ 
flgic . - 3 V i: ©v^mff kLTl OOmswh 1 0 0 0ePftiii-& :tX\ fiffictt^ 
t&1t$ Z t SjoSmX&Z. 
[0163] 

iXlc, EI 1 C^tHJ^f if ^ x /ou xfff coep^jDic «k *) ffe!) SP £ Jg ic ov^TifeBHi- 
* . fJ^.li. 02 2(^^-^->xtc^i-J;7lc, r— h fiffi l 0 3 \z%<r> 'i b ]£<?> ■>< 

>i *t ^^sicEp^jni-^ ;tx\ v - xfi i o 7 1 y- h mm 1 0 3 t (nm^&tK* - 
kt&vh u >m« i o 8 t r- h mffi 1 o 3 ^^^gtst- h ^^<bu . ctitc^Cx 
l , v - x mm 1 0 7 t k h > «<i 1 0 8t^)^ic imti § «at<o ^- > ^fli t ^ 7 yam t 



IV 1 U t J 

trz. *mm<r>Bm\z ts a- z&m&itwm 1 o 4 -zm^rzm 1 ic^i-n^^^^tc 
kt , y-htiio3!:KM>tiio8 ( v- xti 107) t <n m \z &mm!£ * ep 

flu L £ i: § ^mtfil-mffi^'t±)b*. S2 3lc^t *7k:. lEfffl^EPflniajEEfcieftS * 5 c i: 

€>m^fiic 3 -ocoytm ( 3 ft) ^«-e§5. c^it^-. fw^ii, gs*tts lieee^ o . 5 

Vggi:t5;J:T\ V - X • K U > ffi lc «Eft S Mfttfi lc 3 fi<?> ttflgfc SCi:^ 
iS?§ ftfc » ^t^flgtc^^^ £ jtulcu* . - 2 V^mff^r- hfS 1 0 3 EPfln L 

[0165] 

t Z ?>T- . -J&lc B i 4 T i 3 0 12 <7>*§Hli. ^a^^^n S tr * v x ft JS « % i£ 

mbx-x>z>fr. mm*4 o nmin twm<tLizia&* ') - ? nmtj*g>< mnz> & 7 £ft 

Sfc*>lci¥iSlft%tt*1£fc*M|3 nftv*C i: fc**D «b ttT S . B i 4 T i 3 0 12 *>'bttii&3 

4 0 nmtlTtSri t 9t*i5 «k 7 left •) (PJ^fi) . Bfl m ft ttSltttt 5 

ttftv*. ctucfrt L, Ell lC7r;f HJQT^^^^^LTv^^R^fb^H 1 0 4 14 . mm 

, dJbMc **mpj ^n^jc7icft^, 0 

10 16 6] 

0 5 ft t\zm^-f z>m®.<7)&mmitmmm\$. m^itmm^b o nm\^±izm < . 
n®Lfr7jK$ nxmxfn (m%.i$.) ^'h^^m-siza. -^m^^mm^tmmz. 11241c 
TiK-t ck 7 %n$Lmf£ft&-%^-t. ft**. wm% i &mm®.-&mmx'B%\,^t»\z}s\,*x>i>, 

d^Jfttefc^-**,*)*,*,*. m 2 4 ic^i-^fli^iftBfl-t £ i: , jfc-f, OVT-OA^Ult*; 

*> a fln itu < a*. + 4 vw±<?>«£E*EP*i-r* fc«aEM**7^s < ft *> . +5 

. 3VT+2. 5 n A <7>mflf£M £ * 7 left 5, 

[0167] 

EPftn LTv^s«JEE*«SJX/Jn$ < LTu < i: . f] n ft ^ <?> ^ mrLmff^ 't± 
iiliKftO* ««t**0it*iftv^flSlSi^!|f -ft* i: £ £ 7 lc ft £. fM*.li. m£E£f&T3 -fct £ « 
1=r, + 4 Vic $T-fiTt§ t . m/±^±#2 tfT^£lt£- ( + 1 n A) i: 14 Pi ft >K + 0 
. 1 n ASJKL^attlft < ft*. L**fc. EP^ini-*mjI^ OVtcf&T^-tt-Si:. - 0. 5 
n A co mWl frffl fl £ «k 7 ic ft * . $ <b ic . m mff % EP /m L T u < i: , $ J z. It . - 4 V T 

-2. 3nAis, - 5. 3vt--2. 8 n a mm<?> % <r> mm, & rn.fi Z . 

<?>mffi^ o tcffio-t+Tu < t v o v fr%n<nnB.*e[ii]Vi Lm-t t \*m% *) . mmt^un^ 

v^ffl[S]«7)#'l4^ i: * <k 7 tcft *„ #J;Ui\ - 4VT-0. 5 n A L *»at*l ft < ft * . 
L»*fc, EP^o^-*mff^ 0 V ici- * t , +1 n A<?>iE«-ru*^ti-S «fe 7 \z ft * . 
[0168] 

M±.lzWLW Lfz J: 7 lc» jE<^mHEP^n • m^miEEEP^nic «k •) «9fL«JBE^14 

< *0 «b tlT u £ 0 L L ft fe*«b x C<?)t Xt 'J y Xli, ^I^^MiSlC J; 1 3 0 f^UT-^ 

. ^»%tt<7)h 7>y'X? (H^TI^^) t LXmm-t * Z ftV^ 0 

[0169] 

-«S:^lcWJEi)*^v^^fli^^SI«#:fli^fev»Tl4. 5 V % @ ^ * ft v^«ffi^ EP 

tj*m^ i &m'mibfr<b%z>m2.\*mm2 o o nmvi^co^mnwwmiz . mv^h^ep^dl 

fciS^C^ViTWTlc^t. l2I2 5lC^i-J:7^.+15V^T-EP^nL-r j t. 10" 9 A3£ 
^^SS^ftm^TtL jb^tift^jb*. c tilil±^«JEE^6p^n-r & t&miznxfitfrWtiiZ <k 7 ic 
ft 0 . *«m#*»tt«-t«jfei»»«l*g|StBci-. c^j: ^ tc«*tt«iLfc»«tt, eti 
W^^tc^f ftm^^0rttl*ftflg i: ft 0 s 2 o W Ji^ft^fft ^ o ^fli{4 h fl ft v> . 



I KJ I I KJ j 

W±lc«Wj Ltzfammfalzisi-f Zft&\ztt L . 0 5, 13 7 icflj^ Lfc «fc 7 ic , |~Bi 4 
5 nmSPIPB i 4 T i 3 0 j 2 <t> tt*S l&ft *»#f& L T u * &m Wtit^Wm J 

issjm 0 nmmm<r>wmT'it . m 2 6 j: 7 ftmrLmff^tt^^-o £i\ 03 

£ffl^T!£Bfl Lfc ck 7 ECR*><v*ttlc«fcD 1 0 4 *ff2l£ t , 0 3 ( 

e ) ic^i" J: 7 ^^T^Jf^L^^^^SP&T-li. + 1 4 V £T-fiJ3E^EPftO L T *t . 1 0 

[0171] 

2 <blc, +15 VlU_t<7>mff£ftl7jn-t£ £: , 0 2 5 tc^ t [B]+$lc. ,%$OCiItft 

*>*»t*i* «k 7 left *. Lfc>Lftfc*<b. &JRB*ffc!foJl 1 0 4 Tli. ^ EP Lxtl*' 

-r zn^mm^- 2 t -t* t . mAzmwih*ffi.n%K^m&tn.<ntfimt%z. c<t>&. 
c^^w^-biE^mff^En^n-t * t . jEcom&tn.^mcomm.n!£nn. t ft 9 x + 2. 5v 

®ST-S^lc«-3rLfi)b*±§ < ft *) . iE<r>fc&tn.tkmt ft *. c*ui, 0 8 ic ^ i- iff '14 t Is] 
[0172] 

W±KM Lfz <fc 7 ic. ^^fi&^ff^W^^lli&fb^^^^, 4 Onmggi-U^ilfic 

0 8 ic^-tck 7 ft . ftmmKmmmBft'&frgiwiz *i* ^ 7 \z ft *. c<^j:7ic 

ectrical Orientation : E O) ^5! i: of t t -f * . ^J!$8ffciM 1 0 4U> IS 

^^i-ck^lcft 1 ). 01 ic^-TH^Tm^iJMI^HBii- 6 C t 3t7*oT^t ft *, 
[0173] 

Jlj£L£:E O^Hti. 1 0 V^SI^. smff^mTlcEP^ni-* z fc lcft*fc#K Mxtf. 
^a##^^tmft LTH 1 ic^i-HS^^f iftil^ LTuS^iT-E O Mill ^ ~t * if ^ . 
¥^ #f?i 7^ Bfcigii-*1§ . C tl ^ }«] ftlj i- * ^ IC, ECR^7X7^|oiEO 
^ fr 7 <k 7 ic LTi=kv^ #J£tf. ECR^7X7^lTMJ, fEftSi^ ic J: 9 7' 7 X 
vflrt£4E/£L. 2 0~3 0 X v ^Ii^m<7> Sflxlc "ft ft $ 

€53i:i)^is„ 7 r 7 Xv^-so^^^-^flm, 7' =, X^rL<^^m^[S]lcfiii.ft»r 

[0174] 

C^^^;u^-^^IJ N ^K6&?il<7>#&f&r$tc J:9ReVI)^Rl 0 e V tf> T- ftj il ^ 66 
T*£>*K 4"^ t mi 21 t<r)mT'%LX>i h Jb^^C+ V<^«fi^^^^$ -£* c t frXB *. & 

oT> 01 izfjk-?E.m=?mj-\z*s^x x h mffi 1 0 3 »cji^c^--5.se*i<^-^^ 7* 7 x 

^ftl^JHiZlgmcBg L . V - 1 0 7 Ik V FM > 1 0 8 h*? ? X v iTl 4> ^"t 1 ^ 

icBjS ^ tl^ftflgi: -ttlti, "7*7 X v-rL+<7)^*R^<bfl£-t6mte^T-, EOi^IIlC^Wft 
mffi^r^fli&fb^Ji 1 0 4 EH^jn-t * c i: fr-ESmt ft*, fj^li. Art±)t^i:t5^ 

^ x-?*%l±2 itxm^\zmm-t * 1 tJi^s+^tinsuif^TE 

[0175] 

zrz. ±.fttrz j: 7 ic^^ x-?-&mm-tz z tx. m 2 1 izm^^iz^-t * 7 \z. « & 

(Ty-ffi^m^lztt LT . IHBf ICE O^Ii^ri-* C h ^qTi6T-*>*. 02 7T-tt> 0 2 5 ( 

a) ic^L/i. m&^iiffiTmTfrnim Lxmnz nrzmw.iztt l . ecr^xt^ 

*m^M^. w.&m&mi'&E o ^miz^m^miL^^m^. z i&izmw-t * c t x. mm. 
\zmmz nx v^* M®.<7>mj-\ztt lxe o^si^i-* c t t^mt ft*. 

[0 17 6] 



mm (a) , (b) ^vgp^BfHia (c) ?*>.&. 

[04] E C R *>< -v ?^ffl^TB i 4 T i 3 0 12 *Jft« L i|AU:I| 

lias] f^iLt^xvxirf t mm t ^^^wmcr>mm^mmmmTmmm.X' 

[0 6 ] ««SStcjhTi-SfiXflialJ^i:fajlf*<50^<b^^ Lfc!tf'lt0?*5. 

[0 7] fFKILfc^xv^t^^^ til £#t?^)]I^8lrffi£^3®Mm^SIMT- 

[08] r- Mi 1 0 3 \zW1)Wt %>m.J£ ( r- h^JEE) *4fn^^^<^^|Sjic:St^ 

^ngKbtjii 104 ( v- x . km>w) *«t*isia»tMft»js < t ^ ^<^^ 

flg^^"t^14 0T*>-5. 
[0 9] 0 1 L fcHiW^Jfc^ icim* <?>#^Hgff If ifftttcov^T^ 

[0 1 0] *%i«^^te^^J»»cfcltSH«^^T^f&^«^fliJ%«i&(S»c^-t3BI^ 

[0 11] *^H«^^«E<^^^PcfeltsH^T^T^ft!l^1i^#J^miiS^lc^^-«^ 
ft &»r®0T-£>£. 

[0 12] £«iHb$m 1 0 4 k:S-t*JSfei»Ji%«flR^S+t»&vlg|j?fcHtaE®|$fc 
K ^-t 4* 0 T'£> £ . 

®fffl^«s^^j@^«^ssffi«cMfc «k *> mm l fc^sm^ m& ft \z^rmmmx 
[014] >i -r — ^> umMm<r> ±.izm^^ ntzx *v * t * 9 > t ^#t?<&«®Hb^ 
m^mm^m^mmm-m^mmmiz * 0 mm Lfctt**^-t«ttfli^s 

[015] ^ ^ — f ^^^Ji<7>_Licfl : 2/££ tl/ikfxvxtf y> J: £#iy;£JI$Hb^ 

[0 16] fftH1fjt^lfe^lllCfcit^mmft^'i±^^-t^'|±0T^^o 

[017] >l ummm<r> L\z . Slfcft ? > 9 . "ISHbx 'J 3 >JB , £&fb 

JS$Kb^JS<^»rffi^^jgj#Mm^SMMlc <k 1 mm L fc^S^^tSiMflfl, 

[018] ^ T — f unmm<7> ±.[z s s.wtit9 > 9 Jim > — 'j ^ >n . s^fb 
? > y ^ ji m ic ft m $ fi tz mmm * MTff^^titexvxtf ?>^#t?4 

WIHb^li^Srfflttflgfcifiifi^ili^SSftjtk: J; "3 glffl L fcSSm^H^ft lc^-T»rffi0 

[0 19] *&w<nmm<r>rfmiz&rtzzimTmi'<nm<7)ffii£m*m&® \z^k-tm^ 
m^mmm (a) jkw-mm (b) t*>*. 

[0 2 0] 01 ic^t- = 5^^ (^BBSHb^Js 104) tcep/m-t sms<?>x^ 

[02 1] fftfceyxn 7.m<7>rftm<n><>i xmjEE^pfrSlHl&epflni- £ ^ic . v-x- k 

u j: <9 ggAm $ nrzm>ffiii.<7) : mit~&^'tft&mx-&z>. 
[022] 01 izfjk-t^mTmT-z^'i ^m.f£\z & vwm-t sm^m-z^i- 9 a s> 

[0 2 3] 01 \z^^ = ffi^m?<r>^i&Mft\z^^Tmn^zrzdb<nmnmT-&ho 

[024] ~&®%&Mmfa\zteii-zmwinmft&*^-tft-\tmT'3hz» 

[025] wmn.ftKLtsi't h&mwm (i-v-ity^y) ^vtm^^mmmx'^^ 



i uu ^. u j ik/tP t v li in t± ^ stz: »» a* i l. r/j >m i u t 'o un» e& aj- -nr ix v ■• v. ©t. 

Bfl -t 5 £ =ft '14 HI X- 3b & . 
[127] M^^mi'lzn LTE CR^ Xv^FStt LTE OM^S^M^M 

[132 8] ^9 y 9 m** 'tis mfoF eRAM<^1tf£#J^i-1t/£E!T-£>£o 
[129] MF ISIFe R AMtf>f»/£tfiJ T*> h . 

[030] J: 0 ^S^l^m^^fflv^fz > ^ M 

[0177] 

ioi-*#l io2~nft*Ji, i 0 3-y-hti, i o 4 - &m&itmm. 105 

10 6-*6*li. 108-HM>«i, 141-*»Ii. 14 
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